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Central ossifying fibroma (COF) is a jawbone
fibro-osseous lesion with the common micro-
scopic features of trabeculae or spherules of bone
or cementum-like material in a cellular fibrous
connective tissue stroma.1–4 The COF is a bone-
producing, slow-growing, asymptomatic, well-
demarcated, benign lesion in the mandible or
maxilla. Because of the presence of both bone and
cementum-like products in COFs, these lesions
are designated as ossifying fibroma, cemento-
ossifying fibroma, and cementifying fibroma. It
is agreed that these three terms describe the same
lesion.1
COFs often occur in patients in the second to
fourth decades of life. There is a definite female
predilection. The mandible is involved far more
often than the maxilla, especially the premolar
and molar regions.1,5,6 The clinical presentation
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of COF is usually a round or ovoid, expansive,
painless jawbone mass that may displace the
roots of adjacent teeth and sometimes cause root
resorption. Early lesions are small and radiolu-
cent. As they mature, they become a mixed radio-
lucent and radio-opaque lesion and finally a
radio-opaque lesion.5
Marx and Stern7 have stated that COFs are
most common in the jaws, probably due to the
fact that these lesions are related to a large
amount of mesenchymal cellular induction into
bone and cementum required in odontogenesis.
Therefore, when there is an error in the tissue in-
duction process, a COF may form in the jaw-
bones. It is believed that some of these lesions
seem to arise from the periodontal membrane,
which contains pluripotential cells capable of
forming cementum, bone and fibrous tissue.5,7
In this study, we reported the clinical and his-
topathologic features of 28 cases of COF, and
compared our results with those from previous
studies.
Methods
The study group consisted of 28 cases of COF re-
trieved from the files of the Department of Oral
Pathology and Oral Diagnosis, National Taiwan
University Hospital, Taipei, from 1988 to 2006.
All lesions were subjected to either biopsy or
total excision of the tumor.
The specimens were fixed in 10% neutral for-
malin for at least 24 hours, dehydrated in graded
alcohol, and then embedded in paraffin. The
paraffin-embedded tissue blocks were cut in se-
rial sections of 5µm, which were then stained with
hematoxylin and eosin (H&E) and examined by
light microscopy. Histopathologic diagnosis of
the lesion was based on an examination of the
H&E-stained tissue sections. The characteristic
microscopic criteria for diagnosis of COF included
the presence of a mixture of woven and lamellar
bones and cementum-like materials in a cellular
fibrous connective tissue stroma. In addition, 
osteoblastic rimming was usually found.
Data on the age and gender of patients, loca-
tion, size, clinical diagnosis, symptoms and signs,
radiographic features, and treatment of the le-
sions were obtained by reviewing the dental or
medical charts. The upper and lower jawbones
were divided into three regions: the incisor/canine,
premolar and molar regions. The location of the
lesion was determined by the region in which
the major part of the lesion was located.
Results
The demographic and clinical data of 28 patients
with COF are presented in Table 1. The mean age
of patients at the time of diagnosis was 34 years
(range, 16–62 years). COF occurred more fre-
quently in patients in the second to fourth
decades of life, accounting for 71% (20/28) of all
patients. There were six male and 22 female pa-
tients. Site distribution for COFs was character-
ized by a marked mandibular predominance: 26
cases (93%) in the mandible and two (7%) in the
maxilla. The lesions arose most frequently in the
molar region (17 cases, 61%), followed by the pre-
molar (8 cases, 28%) and incisor/canine (3 cases,
11%) regions.
The mean size of the lesion was 1.9 cm in
greatest dimension (range, 0.5–5.5 cm). Seventeen
lesions were correctly diagnosed as COFs at the
time of initial clinical presentation. The second
most frequent diagnosis was fibro-osseous lesion
(5 cases). In one case (Case 5), only incisional
biopsy was performed without subsequent exci-
sion of the tumor. The majority of the lesions were
treated by conservative total excision (17 cases),
enucleation (3 cases) or curettage (4 cases). The
three largest lesions were treated by partial max-
illectomy (2 cases) and segmental mandibulec-
tomy (1 case) (Table 1). No lesion recurrence
was found in this series.
The clinical symptoms and signs and radio-
graphic features of the 28 COFs are summarized in
Table 2. Symptoms and signs were not available
in one case (Case 19). Bone swelling or expansion
(96%, 26/27; Figure 1) was the most common
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clinical presentation, and other presentations 
included pain, surface ulceration, cortical plate
perforation, and periodontal ligament widening.
Radiographic features of COFs included radio-
lucent (6 cases, 21%), mixed (17 cases, 61%;
Figure 2), and radio-opaque lesions (5 cases, 18%;
Figure 3). All lesions were well-defined and seven
COFs also showed a sclerotic border (Figures 2
and 3). Five cases caused displacement of the roots
of adjacent teeth (Table 2, Figure 2).
Microscopically, COFs showed trabeculae or
spherules of mineralized materials in a cellular
fibrous connective tissue stroma. The mineralized
components were defined as woven bone (25 cases;
Figures 4 and 5), lamellar bone (5 cases; Figure
5), or cementoid (19 cases; Figure 6). Frequently,
a combination of mineralized products was ob-
served. A variable level of expression of fibrous and
vascular components was also noted. The stro-
mal component was highly cellular in 21 cases,
moderately cellular in seven, prominently vascular
in 11, and collagenous in six. Osteoblastic rim-
ming was noted in 25 cases and multinucleated
osteoclast-like giant cells were noted in 10.
Table 2. Symptoms, signs and radiographic features of 28 central ossifying fibromas
Patient Symptoms and signs Radiographic findings
1 Pain Mixed lesion, well-defined
2 Painful bone swelling Radio-opaque, well-defined
3 Buccal and lingual bone expansion Radiolucent, well-defined
4 Painful bone swelling Mixed lesion, well-defined
5 Buccal and lingual bone expansion Mixed lesion, well-defined
6 Right facial swelling Mixed lesion, well-defined
7 Buccal bone swelling Radio-opaque, well-defined with sclerotic border
8 Right facial swelling Radiolucent, well-defined, root displacement
9 Bone swelling Radiolucent, well-defined
10 Painful buccal and lingual bone expansion Mixed lesion, well-defined, root displacement
11 Painful bone expansion Radiolucent, well-defined
12 Hard bone swelling Mixed lesion, well-defined with sclerotic border, 
root displacement
13 Buccal and lingual bone expansion with Radio-opaque, well-defined
perforation of lingual cortical plate
14 Painful bone swelling, surface ulceration Mixed lesion, well-defined
15 Painful bone swelling Mixed lesion, well-defined with sclerotic border
16 Bone swelling Radiolucent, well-defined
17 Painless bone swelling, periodontal Radiolucent, well-defined
ligament widening
18 Painful bone swelling Mixed lesion, well-defined
19 Unavailable Mixed lesion, well-defined
20 Painful buccal bone expansion Mixed lesion, well-defined
21 Painless bone swelling Radio-opaque, well-defined
22 Bone swelling Radio-opaque, well-defined with sclerotic border
23 Bone swelling Mixed lesion, well-defined
24 Painful buccal bone swelling Mixed lesion, well-defined with sclerotic border, 
root displacement
25 Bone swelling Mixed lesion, well-defined with sclerotic border
26 Buccal bone swelling Mixed lesion, well-defined with sclerotic border, 
root displacement
27 Buccal bone swelling Mixed lesion, well-defined
28 Bone swelling Mixed lesion, well-defined
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Discussion
The mean age of our 28 patients with COF was
34 years, and 20 patients (71%) were in the second
to fourth decades of life. Previous studies have
also noted that the mean age of COF patients lie
between the third and fourth decades.1,6 However,
mean patient ages older than this range have also
Figure 1. Case 22: intraoral picture of a central ossifying 
fibroma shows buccal cortical plate swelling at the 
edentulous alveolar ridge of the #46 and #47 areas.
Figure 3. Case 22: panoramic radiograph of a central ossify-
ing fibroma demonstrates a well-defined, radio-opaque lesion
with sclerotic border at the edentulous alveolar ridge of the
#46 and #47 areas.
Figure 2. Case 15: periapical radiograph of a central ossi-
fying fibroma reveals a well-defined, mixed radiolucent and
radio-opaque lesion with sclerotic border at the edentulous
alveolar ridge of the #46 area.
Figure 6. Case 27: histologic photomicrograph of a central
ossifying fibroma shows spherules of cementoid material
in a highly cellular fibrous connective tissue stroma (original
magnification, 120×).
Figure 4. Case 8: histologic photomicrograph of a central
ossifying fibroma shows trabeculae of woven bone with
osteoblastic rimming in a moderately cellular fibrous con-
nective tissue stroma (original magnification, 120×).
Figure 5. Case 7: histologic photomicrograph of a central
ossifying fibroma shows both trabeculae of lamellar (left
side) and woven bone (right side) in a highly cellular fibrous
connective tissue stroma (original magnification, 120×).
Central ossifying fibroma
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been reported.5 The discrepancy in the mean age
of patients may be due to differences in the race
of patients and the sample size.
In this study, a marked predilection for female
patients (79%, 22/28) was observed. A similar
female predominance has also been reported in
three previous studies.1,5,6 In this study, 93% of
our COFs were found in the mandible. A com-
parable result of a predilection in the mandible
has also been demonstrated in previous stud-
ies.1,5,6,8–12 In the 64 cases of COF reported by
Eversole et al,1 the lesions were found most fre-
quently in the molar region (52%), followed by
the premolar (25%), incisor (12%) and cuspid
(11%) regions. Our study also showed a predilec-
tion in the molar region (61%, 17/28).
Bone swelling or expansion at the buccal and/
or lingual cortical plates was the most frequent
clinical sign of COF in the present study (96%,
26/27). A similar result has also been noted 
in previous studies.1,5,6 Five cases (19%, 5/27)
caused displacement of the roots of adjacent
teeth in our study. Root displacement has also
been demonstrated in 17% and 18% of COFs re-
ported by Eversole et al1 and Sciubba and Younai,6
respectively.
In the present study, 17 (61%) COFs were
correctly diagnosed at the time of initial presen-
tation. Differential diagnosis of COF depends on
the radiographic features of the lesion. COF with
a completely radiolucent lesion may be misdiag-
nosed as cemento-osseous dysplasia (early stage),
odontogenic cyst, periapical granuloma, traumatic
bone cyst, ameloblastoma, or central giant cell
granuloma. Our Case 9, who had a completely
radiolucent lesion, was misdiagnosed as a radicular
cyst. COF with mixed radiographic features might
be given a nonspecific diagnosis of fibro-osseous
lesion (4 cases in this series), or misdiagnosed as
a calcifying odontogenic cyst or an adenomatoid
odontogenic tumor (Case 20). Other differential
diagnoses of COF with mixed radiographic features
may include rarefying and condensing osteitis,
cemento-osseous dysplasia (intermediate stage),
fibrous dysplasia, calcifying epithelial odonto-
genic tumor, or odontogenic fibroma. Furthermore,
COF with completely radio-opaque radiographic
features may be misdiagnosed as retained root,
odontoma, idiopathic osteosclerosis, condensing
osteitis, cemento-osseous dysplasia (late stage),
or osteoblastoma. In addition, COF with a very
large size may be misdiagnosed as an osteogenic
sarcoma. In fact, the largest lesion in our series was
misdiagnosed as an osteogenic sarcoma (Case 21).
Sciubba and Younai6 have reported that enu-
cleation or curettage of the lesion is the initial
treatment of choice for COF. With this simple
treatment, the recurrence rates ranged from 0%
to 28%.1,13 Regardless of the type of treatment
given, the importance of careful long-term follow-
up should be emphasized. If recurrence is noted
following simple curettage, a second conserva-
tive excision is mandatory.14 For lesions that did
not produce marked deformity or obstruction at
initial presentation, curettage or peripheral ostec-
tomy alone appeared to be adequate management
along with long-term clinical and radiographic
follow-up. Our results and those of Eversole et al14
support this concept of tissue-sparing surgery
initially, which is usually adequate and curative.6
In conclusion, COF occurred more frequently
in female patients and in those in the second to
fourth decades of life. The most commonly affected
site was the mandible, especially the molar region.
Buccal or lingual cortical bone swelling or expan-
sion was the most common clinical presentation.
The radiographic features of COF were more fre-
quently a well-defined, mixed lesion. Most COFs
can be treated by conservative surgical excision
without subsequent recurrence.
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